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Version Changes

Changes from Version 1.0:

- Added Table of Contents and List of Figures.

- Updated \Laser Calibration" to reect implementation of StF tpcCalibMaker.

Information about LaserMaker now in \Obsolete".

- Added some additional information about macros used for \Rotation Calibra-

tion".
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1 FTPC Contacts

FTPC Hardware/Ops: Alexei Lebedev, BNL.

Contact information: (631)-344-3101 (O�ce)

FTPC Homepage at BNL:http://www.star.bnl.gov/STAR/html/ftpc l/ftpc.html

Access to FTPC Computers at BNL:

Janet Seyboth, MPI.

Terry Tarnowsky, Purdue.

Ask about username/password for STAR protected area or o�ine database browser.
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2 Start of Run

2.1 Gain Scan

The purpose of a gain scan is to verify the best operating voltagefor the FTPC an-

odes. This should be done at the start of yearly data taking. The FTPC QA plots for

cluster charge, max ADC, track residuals, and multiplicity are the primary sources

of information.

In the charge and max ADC plots, if the gain voltage is too high these distribu-

tions will show deviations from their Landau-like behavior.

The reconstructed multiplicity versus gain voltage should demonstrate a rapid rise

followed by a plateau above some saturation voltage. This plateau has NOT been

seen, so the primary factor in deciding the gain voltage is one at which the electronic

integrity of the FTPCs are not compromised. In other words, use asafe operating

voltage. A gain scan from 1750-1850 V should cover an appropriate range.

Modi�cation to the anode voltages may be necessitated by changes in RHIC par-

ticle species or energies.

To produce the FTPC hit or track histograms, the macro 'bfcreadhist to ps.C' can

be used. The command line arguments for the hit and track histograms respectively

are,

MakerHistDir = \ftpc hits" or \ftpc tracks"

psFile = \ftpc hits.ps" or \ftpc tracks.ps"

PrintList = \Ftpc"
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Anode voltages for previous runs:

� 2001 Au+Au, 200 GeV: 1825 V (after a grounding problem was �xed, the volt-

age was lowered in subsequent years due to improved gain at a lower voltage.)

� 2003

d+Au, 200 GeV:

Days 1-50, 1800 V.

Days 51-87, 1760 W, 1750 E.

pp, 200 GeV:

Day 88-End, 1800 V.

� 2004

Au+Au, 200 GeV:

1775 V! 1800 V.

Starting 2/20/04, 1760 W, 1750 E.

Au+Au, 62.4 GeV:

Day 70-92, 1760 W, 1750 E.

Day 92-End, 1800 V.

pp, 200 GeV:

1800 V.

� 2005

Cu+Cu, 200 GeV:

Starting 1/12/05, 1800 V ! 1775 V on 1/27/05.
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Cu+Cu, 62.4 GeV:

1775 V.

Cu+Cu, 22 GeV:

1775 V.

pp, 200 & 400 GeV:

1775 V.

2.2 Cluster Finder Tuning

There are several cluster �nding parameters that can be changed to determine the

optimal setting for each run. When looking for clusters, the FTPC cluster �nder

(StFtpcClusterFinder) searches for a signal in a window of a particular pad length

and time length. Adjustable parameters include:

� minTimebin: Corresponds to the minimum time bin a cluster fromthe inner

part of the detector (longer drift time) can have.

� minTimebinMed: Corresponds to the minimum time bin a cluster from the

middle part of the detector (medium drift time) can have.

� minTimebinOut: Corresponds to the minimum time bin a cluster from the outer

part of the detector (shorter drift time) can have.

� maxTimelength: Corresponds to the maximum length (size) in time bins a

cluster from the inner part of the detector can have.

� maxTimelengthMed: Corresponds to the maximum length (size) in time bins a

cluster from the middle part of the detector can have.

� maxTimelengthOut: Corresponds to the maximum length (size) in time bins a

cluster from the outer part of the detector can have.
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� maxPadlength: Same as maxTimelength, except refers to size in pads.

� maxPadlengthMed: Same as maxTimelengthMed, except refersto size in pads.

� maxPadlengthOut: Same as maxTimelengthOut, except refersto size in pads.

� deltaTime: Size of cluster search window in time bins.

� deltaPad: Size of cluster search window in pads.

� minChargeWindow: Minimum charge in the search window required to consider

signal a good cluster.

The primary goal of tuning these parameters is to maximize thenumber of hits on

track while trying to reduce the track residuals. An estimate forreasonable values of

the minChargeWindow can be acquired from the cluster charge histograms based on

the location of the peak. The max ADC histograms are additionally useful for trou-

bleshooting, as it should retain a Landau-like distribution while testing these tuned

parameters. If it does not, then the tuned parameters are most likely poor choices.

The deuteron side of the d+Au data is a good place for checking the cluster�nd-

ing. Due to the low multiplicity on the d-side and good vertex �nding, one does not

encounter track-splitting problems to the extent that exist in pure heavy ion collisions.

These parameters are also in o�ine database, and can be run locally by checking

out '$STAR/StarDb/ftpc/ftpcClusterPars.C'. To check out soft ware from the CVS

repository, use the command, 'cvs co'. For example, to retrieve a copy of the FTPC

clustermaker, issue the command, 'cvs co StRoot/StFtpcClusterMaker'.

Cluster tuning requires both \StFtpcClusterMaker" and \StFt pcTrackMaker", and

has to be modi�ed if one wishes to use locally de�ned parameters.See approximately
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line 410 in 'StFtpcClusterMaker.cxx' for examples of quantities extracted from the

local StarDb directory (� line 485 shows quantities extracted from the o�ine data-

base).

2.3 Track Finder Tuning

There are several track �nding parameters that can be changedto determine the op-

timal setting for each run. Both cluster and track �nding is done in the local FTPC

coordinate system, which is ultimately transformed into the global STAR coordinate

system (via the TPC coordinate system). The FTPC tracking is donestarting from

the outer pad plane (farthest from the primary vertex). When ahit is found on a pad

plane, the tracker looks to the next pad plane for a hit withina de�ned window. The

tracker iterates through these hits and others on subsequent pad planes until either

the track is terminated or the residuals of the �t are minimized. One possibility to

improve tracking is to restrict this search window.

All FTPC global tracks are also primary tracks because no dca cutis used in re-

construction.

There are 4 de�ned FTPC tracking types:

1. Main Vertex Tracking: Uses the primary event vertex as another point on all

found tracks. These are not automatically primary tracks. The resultant track

dca from the global momentum �t determines whether the trackcomes from

the primary vertex.

2. Non-Vertex Tracking (Free Tracking): Does not use the primary event vertex.

3. No Field Tracking: Tracking of straight tracks from the primary vertex (B =

0).
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4. Laser Tracking: Optimized for laser analysis.

Tracking for real data is accomplished via \Two Cycle Tracking", which uses the

\Main Vertex Tracking", followed by \Free Tracking" on hits not agged by the

\Main Vertex Tracking".

Adjustable parameters include:

� MaxVertexPosZWarning (cm): If z-vertex position exceeds this value, a warning

is issued.

� MaxVertexPosZError (cm): If z-vertex position exceeds this value, tracking is

not done.

� maxTrackletLength: Maximum length of tracklets, in terms ofhits on track.

The tracker creates the tracklets, then propagates them to real tracks.

� minTrackLength: Minimum length of a complete track, in terms of hits on

track. For any worthwhile momentum resolution, the FTPC needs at least 5

hits on track.

� rowScopeTracklet: Describes the search window for the next point on a tracklet,

in terms of successive padrows.

� rowScopeTrack: Same as above, except for complete tracks.

� phiScope: Describes the search window for the next point in terms of contiguous

phi segments.

� etaScope: Same as above, in terms of contiguous eta segments.

� maxDCA: Max DCA of tracks from the primary vertex. This value is currently

set to 100 cm, meaning every track incorporates the primary vertex. Vertex

cuts are made in o�ine analysis.
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� maxAngleTracklet: Maximum angle between two hits on a tracklet.

� maxAngleTrack: Maximum angle between two hits on a track.

� maxCircleDist: Maximum distance of a new hit compared to the �t(1/r) for

that track.

� maxLengthDist: Maximum linear distance of a new hit compared to the �t for

that track.

Additionally, there are some parameters for split tracks:

� maxDist: Maximum distance of a new hit compared to the �t for that track.

� minPointRatio: Minimum # of hits on track
P ossible # of hits on track . Currently same as \maxPointRatio",

0.5 (5/10).

� maxPointRatio: Maximum # of hits on track
P ossible # of hits on track . Currently same as 'minPointRatio',

0.5 (5/10).

Parameters are also in o�ine database, and can be run locally bychecking out and

modifying '$STAR/StarDb/ftpc/ftpcTrackingPars.C'.

Tracker tuning requires both \StFtpcClusterMaker" and \StF tpcTrackMaker". Track-

ing parameters are called in 'StFtpcTrackingParams.cc'.

3 During/After Run

3.1 Slow Control Archive

FTPC operational information is stored in the slow control archive. This is acces-

sible from http://www.star.bnl.gov ! Experiment ! Subsystems! FTPC !

Slow Control. This information can be viewed graphically oras a spreadsheet. Text

8



information is also stored in the o�ine database, accessible fromhttp://www.star.

bnl.gov ! Computing ! Browser [or DB Browsing Interface]! Interface to all

databases [Calibrations]! Server Choice \Robinson"! Calibrations ftpc.

Especially important quantities are FTPC body temperaturesand the anode or cath-

ode voltages. Various FTPC problems can often be traced to malfunctions that

manifest as discontinuities in these quantities. The best way to check this is to ex-

amine them graphically from the Slow Control archive.

At the conclusion of physics running (but before data reconstruction begins), the

entire run should be examined for discrepancies that may have been missed. FTPC

body temperatures are a priority because incorrect temperature readings cause clus-

ters to be reconstructed in the wrong positions, making the datauseless. Temperature

problems in the o�ine QA manifest as a shift in the radial step and/or an irregularity

in the chargestep.

Other values to check include anode and cathode voltages forthe entire run.

Speci�c information for the gas system is stored in the o�ine database under \Cali-

brations ftpc/ftpcgas".

3.2 Laser Calibration

The FTPC laser system is integral for checking the gas composition and
�!
E x

�!
B cor-

rections. A change in laser t0 may also be detected (laser and data t0's are di�erent).

The gas composition for the FTPC is kept at a 50%-50% mixture ofAr and CO2.

There are a maximum of 15 laser tracks per FTPC, 5 each in three laser sectors. The

laser sectors correspond to FTPC hardware sectors 2, 4, and 6. In each sector are 3
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straight tracks that run parallel to the beam pipe, at a speci�cradius, and 2 inclined

(diagonal) tracks. The measured radial positions of the 3 straight tracks are 11.91

cm, 19.55 cm, and 28.56 cm from the beam line. Related diagrams can be found at

http://www.star.bnl.gov ! Experiment ! Subsystems! FTPC ! Calibrations

! Laser System.

If the gas composition has changed dramatically and permanently, see the section

regarding the \DriftMapMaker" for further information.

Laser runs are taken every few days during the run, or as needed. Once a run

is taken, several hundred events (� 200 minimum) from the *.daq �le should be

processed through bfc.C using the following chain options [1].A �le called \de-

bug.ini" [2] must be present for laser analysis. A sample \debug.ini" �le is located

in `$STAR/StRoot/StFtpcCalibMaker/examples'. Additionall y, several parameters

that are necessary for data are not used. For example, the inner cathode correction

is set to zero and lasertracking is used. This is set automatically when using the

aforementioned `bfc.C' chain options.

This will produce several root �les, including a \*lasertest.root" �le, unless the out-

put �lename is changed in \debug.ini". The \*laser test.root" �le is used in the next

step as the input for StFtpcCalibMaker.

The macros in \StFtpcCalibMaker" analyze the laser �le produced by the `bfc.C'

chain with the laser and debug options enabled. These macros can be run by creating a

symbolic link (ln -s) in the working directory to '$STAR/StRoot /StFtpcCalibMaker/macros

macros'. This will create a \macros" subdirectory in the working directory.

StFtpcCalibMaker plots the results from the 'bfc.C' chain, but includes corrections
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for temperature, pressure, clock frequency, and magnetic �eld.

The two macros 'lasertestsingle.C' and 'lasertest.C' analyze the \*lasertest.root"

�le with the apporpriate corrections and output several other �les. The command

line parameters for these macros include:

� FTPC (1, FTPC W; 2, FTPC E),

� Laser sector (1, 2, or 3),

� Tracks, (0 - incline 1, 1 - straight, 2 - incline 2, 3 - all),

� Gaussian �t (0 or 1),

� zmin , zmax (0-300 cm, FTPC W; -300-0, FTPC E),

� rmin , rmax (0-30 cm)

� � t0 (� 0.1, 0.2, � s)

� �gas (or �g) ( 0.1, 0.2, % gas, ex. 0.1 = 50.1% Ar, 49.9% CO2)

� B-Field (-1, 0, +1)

At least one of the two quantities � t0 or �g should be non-zero, otherwise proper

database values may not be acquired. To run �t0 and �g both equal to \zero", use

a small, non-zero quantity for one of them (for example, 0.000001).

The only di�erence between the two macros is that 'lasertestsingle.C' only runs

over one user de�ned selection of �t0 and �g, whereas 'lasertest.C' iterates through

many values and outputs results for each selection (this rangecan be user de�ned in

the code).

The output from the \lasertest*.C" macros includes an additional root �le, a log
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Figure 1: Page 1, clockwise from upper left: Laser ADC vs. radial position in the FTPC; # hits on

track; Phi position; Laser radial position vs. z-position.

�le with residuals and track positions, and a postscript (ps) �le containing several

histograms plotted from the root �le. These �les are labeled with the particular � t0

and �g values used. The most important plots in the ps �le are on the �rst, second,

and third pages. They include:

Figures 1, 2, and 3 are from 2004 AuAu, run 5006004 with no changein � t0 and

�g (in reality, a change of 0.00001 in �g).

The straight beams are used to check the gas composition and t0. Since the in-

ner beam has the longest drift distance, it will be more a�ectedby changes to the

gas composition. Conversely, the outer beam will not be as a�ected by the gas com-

position, but will be inuenced more by changes to t0. Ideally, the positions of the

straight tracks will agree (or be close to) the theoretical positions with no change in
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Figure 2: Page 2, clockwise from upper left: x, y, phi, and r laser track residuals
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Figure 3: Page 3, clockwise from upper left: r, phi, y, and x laser track residuals vs. radius
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either � t0 or �g. If that is not the case, iterating through various values of � t0 and

�g is required. If the straight beams are found to be in the proper location after any

changes greater than� 0.5, this is probably in error, or a serious problem exists with

the gas regulation or electronics timing.

A macro called 'laser2d pos.C' uses the log �les containing residuals and track

positions from 'lasertest.C'. All the log �les should be combinedinto one �le ('cat'

command), and used with this macro. The macro will produce a 2-D histogram of

� t0 vs. �g for all three straight tracks [options (\d",\colz")], w ith colors representing

the di�erence between the theoretical positions and the measured positions (Figure

4). Ideally, the smallest di�erence lies at, or close to, (0,0),or less than� 0.1 away

from that point.

Additional documentation about these and other macros from \StFtpcCalibMaker"

can be found athttp://www.star.bnl.gov/STAR/html/ftpc l/Software/Calibration/

StFtpcCalibMaker.html

The residuals of the inclined tracks are used to check the
�!
E x

�!
B corrections. If the

�!
E x

�!
B corrections are accurate, the residuals vs. radius (Figure 3)for the inclined

tracks should be relatively straight, and centered around zero. Drawing a vertical line

from zero should intersect the residual range for all hit points.If the applied � t0 and

�g values are correct, the residuals should be at a minimum value when compared

to other settings.

From year-to-year the laser intensity has been declining. At lower intensities, uctu-

ations will increase and the residuals become worse. This can beseen in the plots of

2003 d-Au, 2004 Au-Au, and 2005 Cu-Cu. (http://www.star.bnl.gov/protected/

ftpc/tjt/Laser RunsOver the Years/ )

Remember, data and laser t0's are not the same. One cannot use laser data to
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Figure 4: Di�erence between theoretical and reconstructed radial positions for the 3straight laser

tracks as a function of � t0 and �g
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determine if the data t0 has changed.

3.3 DAQ Mask

The DAQ expert (Tonko) may ask for a masking �le to disable noisy electronics.

This is produced in a similar fashion to the gain tables, using the\GetGain" pro-

gram (see \Gain Tables"), except the masking �le is created fromthe macro 'ft-

pcWriteDaqFlagg.C'. The concern with utilizing a DAQ mask isthat noisy electronics

have been known to �x themselves. It may also be possible to �nd useable clusters in

these areas, regardless of the noise. This should be studied in the future. When these

pads are masked out by DAQ, they appear in the FTPC QA plots as dead regions,

so there is no way to ensure that they are still \bad" without removing the mask.

A representation of the FTPC DAQ mapping can be seen in Figure 5.A similar

graphic (Figure 6) shows the FTPC RDO (readout board) numbering.

3.4 Gain Tables

Dead and noisy electronics reduce FTPC tracking e�ciency. Dead areas can be cor-

rected with e�ciency results from embedding, but noisy electronics are also useless

when reconstructing data. The solution is to mask out these noisy electronics after

data taking, but before data reconstruction. This is accomplished using a gain table.

The gain table multiplies each pad by a calculated gain factor. If a pad exceeds a

user de�ned noise cut, the gain factor is set to 0 and the noisy pad is now a \dead"

region.

Because the percentage of bad FTPC electronics changes over the course of a run, it

is probable that multiple gain tables will be required. Changes in either FTPC that

would necessitate a new gain table include, but are not limitedto:
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Figure 5: FTPC DAQ Pad Numbering Scheme

� Loss of an RDO board.

� Many new and persistent dead/noisy regions.

Creation of a gain table requires three steps. The requisite programs are:

� GetGain (input is a pulser *.daq �le)

� FindNoise (input is a data *.daq �le)

� ftpcWriteAmpSlope.C

All programs are part of the FTPC online software library, located on virgo.starp.bnl.gov,

login \ftpccrew", and can be run from the NoiseFinder directory.

\GetGain" reads the pulser and creates \Gain.root", and \Gain.ps" in the work-

ing directory, \GainTable.dat" in the \gain table" subdirectory. \FindNoise" uses
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Figure 6: FTPC RDO Numbering Scheme
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the \GainTable.dat" �le and implements a noise cut to mask the bad electronics. It

creates the �les \NoiseCorrectedGaintable.dat" in the \gain table" directory, and

\NoiseFinder.ps" in the working directory. The �rst time runnin g FindNoise should

be done without a noise cut. The noise cut is decided by looking through the �rst 20

pages of the NoiseFinder.ps �le and choosing a cut that is a several counts above the

signal, but that e�ectively eliminates most noisy channels. Once the choice of noise

cuts is made, one can rerun FindNoise with the cut implemented (-Exxx -Wyyy; xxx,

yyy (ex. xxx = 200) can be same or di�erent cuts, but for symmetriccollisions sys-

tems and similar FTPC gain voltage, they will be the same.) The signal will change

depending on collision system or energy, so the noise cut should be determined again

if either changes. As mentioned previously, it should be studied if noisy areas yield

good clusters. If there is no negative a�ect, or even a net positive a�ect from not

removing noisy electronics, production without gain tables may be an option.

'ftpcWriteAmpSlope.C' reads the \NoiseFinderGainTable.dat" as input and writes

out \ftpcAmpSlope.C". This is the �le that is uploaded to the database. It must be

named \ftpcAmpSlope.C".

To upload to the database, one must have write access (granted byMichael De-

Phillips), create a directory, and copy \ftpcAmpSlope.C" into that directory. Change

to that directory:

� setenv STDBSERVERS $STAR/StDb/servers/dbServersrobinson.xml

� root4star

� gSystem� > Load(\St base");

� gSystem� > Load(\StChain");
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� gSystem� > Load(\libStDb Tables");

// DB-speci�c libs

� gSystem� > Load(\StUtilities");

� gSystem� > Load(\StDbLib");

//Establish write permission

� StDbManager* dbManager = StDbManager::Instance();

� dbManager� > setUser(\username",\password");

� StDbModi�er* modify=new StDbModi�er();

� modify� > SetDbName(\Calibrations ftpc");

//Set start date and time. Gaintable will be used for runs beginning at or after

this time. Date format is YYYY-MM-DD. Time is in GMT. See example below.

� modify� > SetDateTime(\YYYY-MM-DD HH:MM:SS");

� modify� > SetTableName(\ftpcAmpSlope");

� modify� > SetInputFileName(\ftpcAmpSlope.C");

� modify� > SetFlavor(\o");

� modify� > WriteDataToDB();

� .q

3.5 Rotation Calibration

The 2 FTPCs use tracks to independently reconstruct the primary vertex. These

FTPC vertices will not be identical to the TPC vertex due to several factors. Fac-

tors include changes in t0 (a�ects z-vertex component), the long lever arm of FTPC
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tracks to the primary vertex, and a slight physical shift (or rotation) about the FTPC

mounting points. This slight shift is exacerbated by the long lever arm when project-

ing tracks to the primary vertex, resulting in an o�set of several millimeters in the

transverse (x, y) plane. This o�set needs to be corrected to ensure that the FTPC

and TPC vertices match as closely as possible.

To ascertain the o�set values, several thousand events (� 10,000) from test production

data, should be examined. This test production can be obtainedby asking Jerome

Lauret and Lidia Didenko. Once the �les are in place, the QA histogram (found in the

*.hist.root �les, EventQA) \STEMBQaVtxFTPCE[or W]TpcXY" should b e drawn.

The *.hist.root �les can be added together with the macro `bfcread hist �les add.C'.

The input for this macro is a text �le that lists all the *.hist.r oot �les to be added.

Redirecting the output of an \ls" of all the *.hist.root �les to a text �le will create

the input �le. Other command line parameters can be found in the header of the

macro itself, located in \$STAR/StRoot/macros/analysis/bfcread hist �les add.C".

There are two vertex histograms, one for each FTPC. Taking the xand y projec-

tion of each of these yields a 1-D histogram with a Gaussian pro�lethat shows the x or

y vertex hit distribution. The o�set is the mean of a Gaussian �t to these histograms.

Due to some confusion with the x, y coordinate de�nitions, the negative of both x

values obtained from the Gaussian mean should be used in the database (eg. x! -x).

Once these values are in the database, the same events should be reproduced with

the newly implemented corrections. The Gaussian mean should be closer to 0, and

under 1 mm.

In 2004 it was discovered that the reconstructed FTPC verticeswere di�erent

for various STAR magnetic �eld settings. There appeared to be analmost indepen-
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dent, orthogonal shift in the vertex position for each FTPC (one moved mostly in

the x-direction, the other in the y-direction). When the magnetic �eld polarity was

returned to its initial setting, the reconstructed FTPC vertices almost, but not quite,

returned to their initial values. This could possibly be due to asmall movement of

the entire STAR detector and magnet coils due to a change in theforce vector after a

polarity ip. The TPC has reported a minor unexplained e�ect that may be related

to this issue.

The solution was to perform this rotation calibration after every change in the mag-

netic �eld con�guration. Instead of one overall data sample, several were used, one

from each magnetic �eld setting. These data samples are all produced with the rota-

tion correction o� (0, 0).

This procedure must be done every time the FTPCs are removed and replaced from

the detector, and the result should be checked for the case wherethe FTPCs are not

removed.

3.6 FTPC Cluster Radial Step

The useable, inner volume of the FTPC begins at approximately7.80 cm from the

beam line. Therefore, good, reconstructed clusters should notbe found at distances

smaller than 7.80 cm. There are a small amount of bad clusters, either from electronics

noise, beam background, or other sources, that are reconstructed below 7.80 cm. At

� 7.80 cm, there is a rapid rise in the cluster count, seen in Figure7.

Figure 7 is the FTPC radial step (also referred to as cluster radial position). The

half height of the radial step should be at 7.80 cm and both FTPCsshould have

the radial step in the same position. Some leeway exists, the radial step may be at

7.79 or 7.81 cm (both FTPCs should track together), but largerdeviations indicate a
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Figure 7: The FTPC cluster radial position (radial step) at � 7.8 cm, the start of the inner volume

of the FTPC.
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problem. If the radial step is not at � 7.80 cm, the most likely culprits are bad body

temperature measurements, or a change in t0. A problem with the cathode or anode

voltages can also cause a change in the cluster radial position.

Because it is an important indicator of overall FTPC health, the radial step plots

are included in the QA histograms. When checking the position ofthe radial step,

one should use a sample of several thousand events.

If there is a deviation in the position of the radial step that both FTPCs share,

the likely culprit is a change in t0. A t 0 change will manifest in any reproduced data

as a shift in the radial step position proportional to the changein t 0. Test data should

be examined for this possibility before real data production begins.

If the radial step has shifted in a dissimilar fashion for one or both FTPCs, it is

likely related to temperature readout or voltage problems. If there is a problem with

the voltages, it will be apparent from the QA �les or by checking the SC database.

This type of problem is corrected during the run.

If there is a temperature problem that does not a�ect a large data sample, these

runs should be marked as unusable. If it a�ects a large portion of the data, it is

possible to enable a temperature o�set that \fudges" the positionof the radial step.

This is an option of last resort.

3.7 t 0

The FTPC t 0 is the time between the event trigger and the readout of the pads, initi-

ated by discharge of capacitors in the switched capacitor array, part of the FEE cards.

Since this occurs when a signal reaches the readout electronics, t0 is sensitive to the
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total drift time of charge in the detector. There are two useful methods to check the

values of t0, both of which are also related to the drift characteristics ofthe FTPC gas.

The position of the FTPC radial step can be used to determine if there has been

a change in t0. If the FTPC body temperatures are known to be operational and

other problems can be ruled out, the deviation of the radial step from � 7.80 cm

could be due to a change of t0, if the radial step is shifted in the same fashion for

both FTPCs. Sample data can be used to check the current t0, and be used to test

changes to t0. This can be done with a local copy of 'StarDb/ftpc/ftpcElectronics.C'

and modifying 'StFtpcClusterMaker.cxx' to use this local copy. Increasing (decreas-

ing) t 0 will decrease (increase) the position of the radial step. To check this change

carefully, �t the radial step with a Gaussian and use the �t resultsto determine the

shift.

A second method to check the accuracy of the current t0 is the z position of the

FTPC reconstructed vertices wrt the TPC z-vertex. The di�erence between the

FTPC vertices and the TPC vertex in the z-direction should be 1millimeter or less.

This does not hold for data taken at zero �eld due to the lack oftrack curvature,

leading to a decrease in reconstructed resolution. If both W andE FTPC z-vertices

are displaced from the TPC z-vertex, a change in t0 is a likely explanation. Increasing

(decreasing) t0 will decrease (increase) the longitudinal position of the z-vertex from

each FTPC.

The same t0 value should produce a radial step and z-vertex positions within their

expected ranges. One should also consult with the TPC calibration experts to ascer-

tain if they have noticed a change in their t0. Note that the TPC t 0 is not the same

as that for the FTPC.
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Figure 8: The time position of clusters at the outer radius of the FTPC as a function of hardware

sector. The a�ect of the inner cathode o�set is clearly seen as an oscillatory structure in both FTPCs

(0-30, FTPC W, 30-60, FTPC E) (Left panel). After corrections are applied, the magnitude of the

oscillations is reduced (Right panel).

Finally, t 0 must be modi�ed in the o�ine database under \Calibrations ftpc/ftpcElectronics".

3.8 Inner Cathode Correction

The FTPC utilizes a cylindrical cathode located at the innerradius. This would

ideally be located in the direct center of the FTPC and provide perfect cylindrical

symmetry for the produced electric �eld. However, due to slightmachining errors, the

cathode is not perfectly centered in the FTPC. This shift is onthe order of 0.25 mm,

but corresponds to a factor of 10 increase at the outer radius, or2 mm. Additionally,

the detector is sensitive enough that the e�ect of gravity on the inner cathode, which

causes a slight warping in the vertical direction, is also noticeable. The inner cathode

o�set has two, sympathetic e�ects. It increases (decreases) the electric �eld in a

particular hemisphere, while simultaneously decreasing (increasing) the drift distance,

thereby a�ecting the drift time. This e�ect was seen as an oscillatory structure in

the time position of the chargestep (Figure 8).

The inner cathode correction was implemented for 2003 data,and was reexamined
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in 2004 to attempt an improvement. There was no compelling result that showed an

improvement over the correction already in place. Though this is an overall small

a�ect on the pT resolution (< � 5%), it is possible that an improved correction can be

found. The requisite programs are located in /star/xtp/tjt/

3.9 Online/O�ine QA

Quality Assurance (QA) plots are the �rst step in verifying proper FTPC operation

or troubleshooting problems that may arise. For more information see the link to

\FTPC Data Quality Control" on the FTPC homepage. Note that th e Drift Velocity

Monitor is no longer operational.

3.10 FTPC DriftMapMaker

The DriftMapMaker software calculates the FTPC electron drift maps using quanti-

ties such as gas composition, magnetic �eld setting, and temperatures. For example, if

there is a major, permanent change to the gas composition, thedrift maps will need to

be recalculated. The software is located in \$STAR/StRoot/StFtpcDriftMapMaker".

Additional documentation can be found within that directory.

3.11 Embedding

Embedding is required to determine the track �nding e�ciency of the FTPC due to

the limitations of the tracking algorithm, electronics losses, and the �nite acceptance

of the detector. To calculate this correction, data is created that contains both real

tracks and embedded Monte Carlo tracks. This data is then processed through the

FTPC data production software and an association can be made between the number

of found Monte Carlo tracks and the total number embedded. This provides an

estimate of the track �nding e�ciency.
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The FTPC makes use of the \SlowSimulator" (\$STAR/StRoot/StF tpcSlowSimMaker")

software during embedding to create these simulated tracks. Oneadjustable quantity

is the \GasGain", whose optimum setting should be determined from comparing the

di�erence between the Charge and MaxADC distributions for clusters-on-track in real

versus simulated data. There is a web page with information on the \GasGain" at,

http://www.star/bnl/gov/STAR/html/ftpc l/Calibrations/simulations/simulations.

html

The Association Maker does associations between embedded and subsequently found

MC tracks.

O�cial embedding requests should be made through appropriatePWG conveners.

Eric Hjort runs the actual embedding.

4 Obsolete

4.1 Drift Velocity Monitor (DVM)

The DVM was another means of monitoring the drift velocity of the FTPC gas. In

the gas stream is a device containing a small, radioactive source that emits alpha

particles. These alpha particles mimic the role of charged particles from a heavy ion

collision. The DVM was operational at all times, and the data collected automati-

cally compiled into one �le per day. It is no longer operating, but can be enabled if

a compelling reason presents itself.

Some documentation is located at,

http://www.star.bnl.gov/STAR/html/ftpc l/DriftVelocityMonitor/index.html
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4.2 LaserMaker

The Lasermaker used StFtpcLaserMaker and StFtpcTrackMaker toread and analyze

produced laser �les. It was replaced by StFtpcCalibMaker. Thefollowing information

is for archival purposes only.

To produce the *lasertest.root �le, the required FTPC programs are \StFtpc-

ClusterMaker" and \StFtpcTrackMaker". These should be checked out of CVS ('cvs

co $STAR/StRoot/') to create copies in the local directory. A �le called \debug.ini"

[2] must be present for laser analysis. Additionally, several parameters that are nec-

essary for data are not used. For example, the inner cathode correction is set to zero

and lasertracking is used. The following changes need to be made to \StFtpcCluster-

Maker" and \StFtpcTrackMaker" in order to activate the prop er DEBUG codes for

laser analysis:

� Uncomment #de�ne DEBUGFILE in StFtpcClusterFinder.hh

� Uncomment #de�ne DEBUGFILE in StFtpcTrackMaker.cxx

� Comment #de�ne TWOCYCLETRACKING, uncomment #de�ne LASERTRAC K-

ING in StFtpcTrackMaker.cxx

Lasermaker requires a local copy of \StFtpcTrackMaker" and \StFtpcLaserMaker".

Lasermaker plots the results from the previous step, but includes corrections for tem-

perature, pressure, clock frequency, and magnetic �eld. Thesequantities must be

changed by hand, and are located in \StFtpcLaserTrafo.cc" [3].

References

[1] root4star -b -q 'bfc.c(2,200,"fdbg aser ftpc db globT detDb tpcDb dbutil in dst

event","/�ledirectory/�lename.daq").
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[2] debug.ini has one line and three options, '�lename drawcluterhisto drawver-

texhisto'. The word relates to the name of the laser output �le. for exam-

ple, if \�lename" = \laser test", the laser output �le will have the name

\run xxxxxxx laser test.root", where \xxxxxxx" is the speci�c run number. the

ags for \drawcluterhisto" or \drawvertexhisto" are either 0 (do not write cluster

histograms to *.root �le) or 1 (write vertex histograms to *.root �le).

[3] Obsolete: Changes potentially required to:

� \const Float t micropertime = " (clock frequency from RunLog)

� Use \double StFtpcLaserTrafo::vdgasslope(oat rad)" (for B=0 or B= � 1)

� Use \double StFtpcLaserTrafo::lorgasslope(oat rad)" (for B=0 or B= �

1)

� \deltap=" (pressure, from bfc.C log)

� Use \psi now=psi now+lor gas(r last);" (for B=0, +1)

� Use \psi now=psi now-lor gas(r last);" (for B=-1)

.
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